Abstract -Phytophthora species were surveyed from the end of 1997 through July 1998 in oak forests in NE France. Healthy (Amance) 
Introduction
Phytophthora is a genus of fungus-like microorganisms which belongs to a different kingdom (Chromista) than fungi (Mycetae), near algae. A typical feature of this group is motile spores (zoospores) which require free water to be produced and to move. Movement in infested soil is also important in many species. About 60 species of Phytophthora, mostly soil-borne, have been described; many undescribed species probably exist. Nearly all species are plant pathogens, mostly on roots.
With a few exceptions, little is known about the occurrence and behavior of Phytophthora species in temperate forests. While P. cinnamomi on numerous host plants, worldwide [23] and P. lateralis on Chamaecyparis lawsoniana in western North America [15] are relatively well known because of the destruction they have caused following introduction to new forest ecosystems, even they are poorly understood or unknown in their countries of origin. On forest trees in Europe, P. cinnamomi was first described as responsible for the ink disease and decline of sweet chestnut [13] , then, of the red oak canker [1] . More recently, it was associated with severe dieback of evergreen oaks in Iberia [2] . P. cinnamomi is nevertheless limited in Europe owing to its susceptibility to low temperatures [20] ; it has not been reported from continental Europe in forest conditions. It is not likely that it is involved in the severe oak decline episodes which develop periodically throughout central Europe [11] .
Declining oaks exhibit non-specific general symptoms including progressive dieback of twigs and branches. Many variations in symptom development exist as well, such as occurrence of epicormic shoots, leaf clusters, reduced size and yellowing of leaves. Wilting of leaves, necrotic patches or stripes in bark, bleeding cankers, etc., are also mentioned occasionally. Decline occurs mainly on mature oaks, older than 100 years; usually, death of trees is only a possibility and in most cases they survive for a long time but in some exceptional circumstances oaks may die in large areas [11, 17] .
Scattered observations confirm the presence of a variety of Phytophthora species on forest trees, usually associated with crown dieback or with root or root collar damage, but there have been few surveys for Phytophthora in "healthy" forests. Recent work in Germany described several Phytophthora species, especially the new species P. quercina, associated with decline and death of mature oak trees [17, 18] . Stimulated 
Results
Oak leaflet baits were effective with all Phytophthora species that we recovered, and proved to be the only bait tested that allowed consistent recovery of P. quercina.
Cedar twig baits were also useful for recovering the common Phytophthora species in these forests except P. quercina. quercina and decline status of the trees.
Discussion
A diverse and locally abundant Phytophthora population is present in the oak forests of NE France. These observations confirm and extend the recent reports of Phytophthora in forests in Germany and other European countries [17] , and earlier, less systematic observations from England and elsewhere in Europe [3, 8, 9, 10] . In contrast to those works, our objective was not to establish etiology for a particular disease syndrome, but rather was intended to elucidate Phytophthora distribution and population structure in two forests with contrasting decline histories, without regard for symptomology of individual trees. While our sampling was inadequate to support firm conclusions, the observed similarities and differences between the forests do suggest directions for further research. [7] . Because Phytophthora may be in a soil sample as resting spores, mycelium in roots, or active sporangia and zoospores, careful and detailed sampling will be necessary to associate particular species with particular substrates or soil environmental conditions. Baiting methods can reveal presence, but allow only limited inferences about abundance or activity.
Jung et al. [17] distinguished seven Phytophthora species from declining oak stands in Germany and elsewhere in Europe. In their work, as in ours, P. citricola was most often identified. They also regularly encountered P. gonapodyides and P. quercina, as did we. Surprisingly, we did not recover P. cactorum or P. cambivora, regularly encountered in Germany and elsewhere in Europe. Phytophthora cinnamomi was not present in either species list, although it is well established in forests in southern France [19, 22] . Jung and colleagues [17] small, but almost never in the soil unless the spot was periodically flooded. At Illwald, however, it was recovered from well-drained soil around several different trees, perhaps suggesting flooding events. P. gonapodyides was first isolated and described from plant debris in water [21] and several subsequent authors have considered it a saprophyte [12] . It is also a plant pathogen, although generally considered a rather weak parasite [12] . Its pathogenicity has been demonstrated on several hosts, including oak, and it was isolated from fine roots and collar stripe cankers on oak in Germany [17] . Its ecological role remains unclear. It is an interesting species, often misidentified [5, 6] .
Phytophthora quercina has received much attention because of its recent description and its association with declining oak trees in Germany [17, 18] . In our sampling, we only began to recover P. quercina after we started using oak leaflet baits and subculturing within 2-3 days of plating baits on selective media. At Amance
Forest it was present in soil around some oak trees, on both wet and upland sites (tables II and IV). It Phytophthora is known as a genus of plant pathogens, and indeed pathogenicity to oak has been demonstrated [17] for most of the species identified here. The widespread occurrence of these pathogens in sites favorable for their growth perhaps should not be surprising, but their long time association with mature trees that seemingly remain healthy is interesting. Clearly it takes more than the spatial association of these pathogens with a susceptible host, even on wet sites, to result in significant damage to the trees [4] . It will take much more focused work than simple surveys of Phytophthora incidence to determine if any or all of the species encountered are causal agents of oak decline, as has been suggested by Jung and colleagues [17] . This is the case in southern France, where there was no obvious correlation between presence of P. cinnamomi in the soil and oak decline [22] . Future 
